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1 
This invention relates fo the arrangement of 
the sustairàng and control surfaces of aireraft 
and more particularly to Lmprovements in 
auxfliary Iiït and balancing means. 
Iç is well known that in conventional aircraft 
having a rearwardly located empennage and a 
forwardly dposed main ,wing, th-e rearward 
tension of the flaps with respect to the trailing 
edge of the wing creates a nose-down pitching 
moment on the airplane about its center of gruv- 
ity. This condition is created by the rearward 
shifting of the center of pressure of the wing- 
flap combination with respect to the center of 
gravity of the airplane and is norma!ly counter- 
acted by the application of a negative load fo the 15 
horizontal rail surfaces by upward rotation of the 
elevators. This increase in negative load upon 
the rail surfaces, whfle correcting the nose-div- 
ing moment and restoring longitudinaI stabfiity, 
is disadwntageous inasmuch as it materilty in- 
 creases the total wing loading of the airplane. 
The increased wing loading hs other undesirabIe 
results such as a reduction in the opeïating c- 
pacity nd efficiency of the airptne, and causes 
higher stressing oî the sructure. If further 
creoEses the difficulty of lnding and take-off op- 
erations due to the necessity for increased soeed 
under these conditions incidentaI to the incease 
in the stalling speed. 
If hs heretofore been proposed by the prior art 
fo provide a forward Iiïting sva'face fo counter- 
act this downward pitchng movemen. The 
prior art has a]so suggestl îorward airfoils 
capable of variabIe incidence, as welI as fixed 
airfoils having high lift flaps associated with 
thèir trafling edges. ïhese prior suggested 
structures, however, present certain problems 
and disadvantages, and do hot contribute fo the 
efficient operation of the aircraft particularly 
during either cruising or high speed fli.ght in 40 
whi«.h these auxiliary liïting ïneans are hot nor- 
mal:y required. 
Taese prior difficulties and disadvantages have 
been largely overcome by the present invention 
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of the fuselage îor normal cruising or hlgh speed 
flight of the ah'plane. 
The present invention contemplates unique op- 
erating mechanism for extending the surfaces 
to their operative position and retracting the 
saine fo a stowed position beneath the nose por- 
tion of the airpane in which they offer relatively 
ilttle resistance fo flight. The invention also 
bodies the provision of actuating mechanism 
10 whereby the auxfliary surfaces may be simul- 
taneously exended with the main wing flaps in 
order to provide a minimum disturbance to the 
longitudinal stabflity of the airplane. This mech- 
anism a]so inc]udes a centering device whereby 
the auxfliary surfaces are maintained in their 
neutral attitude during retraction and extension, 
or can be maintained in this attitude in the 
tended or retracted position when desired. 
other feature of the invention is the provision of 
0 trim tabs or simflar means associated with the 
trai]ing edges of the airfoils by means of which 
their angle of incidence may be changed at the 
wil] of the pilot. 
If is according]y a primary obpect of the pres- 
°5 ent invention fo provide auxiliary lift surfaces 
in the region of the nose of an otherwise conven- 
tional airplane provided with wing flaps, 
further object resides in the provision of such 
auxiliary lift surfaces which maintain the longi- 
30 tudinal stabflity of the airplane and which may 
be concurrent]y extended as the wing flaps are 
projected rearwardly of the main wing. If is 
a further object fo provide such auxfliary ]ift sur- 
faces which are freely floatable about a trans- 
35 verse axis and which may be controiled with re- 
spect fo their angle of incidence by means of the 
aforementioned trim tabs associated with the 
trafling edges of these surfaces. 
It is a further objective of the present inven- 
tion fo provide auxiliary lift surfaces adjacent 
the nose Portion of an airplane, which surfaces 
may be retracted into a faired position with re- 
spect to the fuselage in order that resistance to 
flight is reduced al such rime when te additional 

in which an otherwise conventional airplane is 
provided with retractable floating surfaces dis- 
posed in the region of the nose portionof the 
fuselage. These floating surfaces are free fo fo- 
tare about a lateral or transverse axis and may 
be trimmed to any desired angle of attack by 
means of a control]able trim tab or simflar device 
associated with the trafling edges of the floating 
surfaces. These auxi]iary surfaces do hot de- 
crease thè stability of thè airp]ane and offer an 
advantage over prlor flxed surfaces at the nose 

45 lift is not required. Other objects and-.àdvan- 
rages reside in the general arrangement of .the 
retractable a/xiliàry surfaces» the mannm i.n 
which they are centered, locked and supported 
upon the aireraft and .the mechanism by vhich 
50 they are etendëd and retracted as weH as op- 
erated in their extendel position.. 
Other objects and advan/a_ges wH1 'occ.ur to 
those skil]ed in the art after reading te pesent 
speciflcation taken tegethèr with thè accompanFh 
 ing drawings forming a parthèreof, in which:.. : 
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Fig. 1 ts a plan view of an airplane to which ment along the spar shafts 19 and 20. The 
the imprcved auxiliary lift means .ccmprising rearward extremity of each of the guide links 
this inventicn hasbeenapplied; 22 and 23 is attached te the cppcsite terminals 
Fig. 2 is a transverse secticnl view of the ncse of the connecting links 24 and 25 by means of 
portion of the fuselage taken alcng the lines 5 the vertica]ly disposed pivotal connections 22a 
2--2 of Fig. 1 shcwing the auxiliary surfaces in and 23a. The adjacent inner ends of the links 

their retracted positions; 
Fig. 3 is a perspective view of the auxfliary 
lift surfaces and the mechanism for extending, 
retracting and centering the saine; 
Fig. 4 iS a detailed view of the centering and 
lccking mechanism; 
Fig. 5 is a further plan view of the airplane of 
Fig. 1 shcwing a form cï cperating system for 
the auxiliary lift means and the high-liït flaps; 
and 
Fig. 6 is a plan view of the mechanism shcwn 
in Fig. 3 showing the auxiliary lift surfaces in 
bcth their extended and retracted positions. 
Reïerring ncw tc Figs. 1 and 2 there is shown 
an airplane having a fuselage 5, main sustining 
sm'ïaces 6, elevators 7 and rudder $ in the rail 
portion 5b. Rearwardly extendable high lift 
flaps 9 oï any oï the conventional types are asso- 
ciated with the trailing edges of the wings 6. 
The airplanë is prcvided with a p]ura]ity cï power 
plant and prcpeller propulsion units | 0 suppcrted 
ucn the wings 6, and the ncse portion Sa of the 
fuselage is provided with a ccntrol ccmpartment 
prcvided with observation windshield or "bug- 
eyes" c. As described to this point the airplane 
and the arrangement of its major ccmponents 
may be cï an ctherwise ccnventicnal type. 
The ïuse]age of the airplane is prcvided in 
acccrdance with this invention in the regicn 
its ncse portion 5@ with a pair cï retractable free 
flcating vanes or auxfliary lift surïaces | and 
/2 which are preferably pcsitioned as close tc 
the ncse cï the fuselage as practicable. In the 
case cï an airplane having a tricycle landing 
gear the nose vanes wculd ncrmaHy be disposed 
either rearwardly or ch each side cï the ncse 
wheel. As indicated in the cross-section in Fig. 
2, the underside of the ïuselage 5 adjacent its 
ncse portion @ is cambered or recessed as at 45 
/to receive the vanes |  and |2 when they are 
retracted and tc thereby present a substantially 
mccth and ïaired lcwer fuselage surïace to the 
irstream. Trim tabs  and | are preïerably 
ccntrcllably mcunted upcn the vanes   and |2. 50 
Reïerring ncw tc Figs.  and 6 the free flcat- 
ing vanes | | and | are interconnected by a trans- 
versely aligned shaIt assembly 5 which prefer- 
ably continues thrcugh as the spar elements of 
the flcatingvanes. The assembly |5 comprises a 
central shaït portion 6 which is rctatab]y sup- 
ported upcn the fuselage structm'e within the 
bearings |7 and |$ and is axially aligned with 
the curer or end spar shaft portions | and 2{}. 
The inner portions cï the outer shaïts | and 
are pivctally ccnnected by the hcrizontally 
tcngued flexible jcints |. The pivot pins oï the 
connections 2| are vertically dispcsed in the 
normal flight attitude of the vanes   and | such 
that they transmit substantially vertical 
ïcrces but are adapted tc be ïclded rearwardly 
within a horizontal plane ïcr retracticn of the 
anes, 
Longitudinally fixed guide links 22 and 23 are 
rotatably mounted upon inner portions of the 
spar shaïts 19 and 20 adjacent the inner edges 
of the vanes II and |2. These guide link mem- 
bers 22 and 3 are preferably prcvided with anti- 
friction bearings which embrace ccllar portions 
keyed or ctherwise flxed against axial more- 

 and 25 are each pivctally ccrmected to the 
ïcrward terminal 26 cï the piston rcd 26 trans- 
latable in a ïcre-and-aft direction with respect 
1(} to the fluid actuating cylinder or motor 
draulic lines -7@ and 27b ccmmunicate with the 
end portions cï the actuating cylinder 27 which 
may preferably be pivotally mcunted upon 
aircraït structure as by the pivot pin 25, these 
l lines or conduits 27a and 27b being ccrmected 
tc the hydraulic actuating system shcwn in Fig. 
5 and more ïully described belcw. 
The fcrward portion cï the piston rcd 26 in 
the regicn of its pivotal ccnnecticn 26a is pro- 
20 vided with a dcwnwardly projecting pin 29 which 
is adapted to slide in a fore-and-art or longi- 
tudinal direction within a slct 3{}@ ïcrmed in 
the substantially horizontal plate 30 suppcrted 
upcn the fuselage structure. This lateral 
25 straint of the piston rod terminal 6 relieves 
the piston rod  cï .binding tendencies and as- 
sists in synchrcnizing the mcvement cï the vanes 
| | and |2 as they are extended or retracted. 
A centering device l is keyed or ctherwise 
30 flxedly attached as at 3|a to the central por- 
tion cï the shaft |S fo center and hold the vanes 
|| and |2 in their neutral positions beïcre and 
airer they are retracted to the under side of 
the airplane fuselage, or fo lock them rigidly in 
35 their neutral extended positions when condi- 
tions may require. This centering device com- 
prises essentially the disc 3| prcvided with a V- 
shaped nctch 32 which is positicned in such 
mrmer that the center line cï the nctch is hcri- 
40 zcntal or paraHel with the plane of the vanes 
|| and I when they are in their neutral posi- 
tion. 
A fluid operating cylinder or motcr 3 is pref- 
erably positicned in ïrcnt of and aligned with 
the axis cï the shaft |6, being prcvided with 
a piston rod 4 extending ïrom the cylinder 33 
through a supporting guide member 34a adja- 
cent the disc 3|. The piston rod 34 is preferably 
provided with a pointed or V-shaped end por- 
tion 35 correspondingly shaped with respect tc 
the nctch 32 in the disc 3| within which it is 
adapted tc fit upcn extension of the piston rod 
34 toward the shaft |6. The pcinted rod end 
35 is preferably fcrmed slightly smaller or 
sharper than the notch 32 in order that rear- 
ward movement of the piston, when the nctch 
in the disc is slightly off center, causes the 
pcinted end 35 tc engage either edge of the 
nctch 32 tc center the vanes by rotation of the 
disc slightly tc ifs centered or neutral position. 
It will be understccd that as the point of the 
terminal 35 reaches the bcttcm or base of the 
nctch 32 the disc 3 will be accurately posi- 
ticned and further rotation of the shaft |, 
65 gether with the vanes || and |2, wfll be pre- 
vented as long as the terminal 5 remains in this 
lccked position. 
in crder tc retract the vanes || and |2, the 
fluid is flrst directed to the cylinder 3 thrcugh 
70 the inlet conduit 33a causing the piston rcd 
34 tc be extended rearwardly tcward the shaft 
6 and at the saine rime causing fluid within 
the cylinder tc be displaced through the out- 
let conduit 33b. The rearward extension of the 
.ï5 piston rcd 34 causes engagement of the V- 
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shaped rod end 35 with the latch 32 as explained 
above, te thereby bring the vanes te a neutral 
position and prevent further rotation. Fluid is 
then directed into the cylinder 27 through the 
inlet conduit 27g causing the piston and its 
tached rod 26 te be.drawn rearwardly while ai 
the same time displacing fluid from the cylinder 
through the outlet conduit 27b. The links 
and 25 which are pivotally connected te the pis- 
ton rod terminal 26a are thereby moved rear- 
wardly by the piston rod 26 in such manner that 
the guide links 22 and 23 are drawn inwardly 
about the pivotal axis of the pins 2 I. 
It should be noted that the joints 2 ! can only 
be "broken" or the linkages 22--23 and 24--25 
retracted while the vanes are in their neutral 
or horizontal positions and the pins 2 ! substan- 
tially vertical. Inasmuch as these guide links 
2- and 23 are longitudinally immovable on the 
shafts |9 and 2{}, the shaft ends are catsed.to 
swing rearwardly about the vertical pivots 
without rotation about their own axes, thus mov- 
ing the vanes Il and 12 (te which they are at- 
tached) te their retracted positions within the 
recesses d formed on the under-side oï the fu- 
selage . It wfll accordingly be noted that the 
vanes | | and 12 are laterally aligned in their 
tended position such that t.he shaït portions 19 
and - ferre a continuous laterally aligned spar 
n conjunction with the central shaft portion 
|6 and that the vanes are retracted ïrom this 
position into the dotted line position shown in 
Fig. 1 in which these spar portions are parallel 
te each other and te the longitudinal fore-and- 
aït axis oï the airplane. 
By reïerence te Fig. 1, it will be noted that the 
relationship oï the main sustaining surïaces 6 
with respect, te the fuselage 5, the rail group 
and 8, and the center of gravity (C. G.) of the 
airDlane is substantially conventional if we ds- 
regard the balancing means I! and 12 ai the 
nose portion 5a. In landing such a conven- 
tional type airplane the lowering and extending 
of the trailing edge flaps 9 on the wings 6 causes 
the wing te contribute a nose down pitching mo- 
ment as a result oï the center of pressure of the 
wingfl, ap combination moving rearwardly of the 
C.G. In order te counteract this diving mo- 
ment on the airplane, a down-load is required 
on the til surfaces by rotating the elevators up- 
wardly. This down-load is objectionable and 
undesirable, however, since it reduces the net 
lift obtainable and necessary te maintaining the 
load and saïe stal]ing speed. In both landing 
and take-off operations this nose-down mo- 
ment greatly effects the longituinal stabllity of 
the airplane as well as its load carryini qualities 
and submits the pilot te an additional burden 
in the proper and sale handling on the craft. 
These conditions and difficulties are eliminated 
and overcome by the retractable floatng sur- 
faces | ! and 12 provided ai the nose of the fuse- 
lage. Subsequent te the extension of these nose 
vane surfaces prier te landing or take-off the 
centering device 33--5 is retracted te permit 
the floating surfaces te freely rotate about the 
axis oï the spar members 19 and 2{} in a lateral 
direction with respect te the fuselage. 
In a preïerred embodiment of the invèntion 
the actuating mechanism for extending the flaps 
9 is operatively interconnected with the actuat- 
ing cylinder 27 in such manner that the nose 
vane surfaces || and |2 are simultaneously ex- 
tended with the flaps. Such an embodinent for 
simultaneous hydrauiic actuation is shown in 

6 
tig. 5 in which the numeral 36 represents a hy- 
draulic pump suitably controlled and supplied 
with operating fluid te discharge ai operating 
pressures into the conduits 27a, 37a, and 
5 te the hydraulic actuating motors 27, S and 
respectively. As shown in Figs. 3 and 6, the 
draulic motor 27 extends and retracts the aux- 
iliary lift surfaces ! ! and !2, and the actuating 
motors 37 and 8 operate te extend and retract 
10 the trailing edge flaps 9. The hydrauiic pump 
36 is suitably controlled, either by reversible 
Power means or by conventional valve control, 
te discharge fluid under pressure into either the 
conduit 27a (for retraction of the auxiliary sur- 
15 faces ! | and ! 2, simultaneously with the retrac- 
tion of the flaps ) or te dscharge into the con- 
duit 27b for simultaneous extension of the aux- 
iliary lift surfaces | and 2 and the flaps 
The hydraulic actuating motors 7and 3 may 
2O bave their cylinder portions pivotally intercon-. 
nected as ai 39 and their piston elements are 
suitbly connected te the push-Pull rods 4{} and 
4, in turn pivotally connected te the bell-crank 
levers 42 and 43, which in turn are linked te the 
25 flaps 9. While the hydraulic actuating system 
shown in Fig. 5 serres te extend or retract the 
lift surfaces il, |2 and flap  simultaneously, it 
will be understood that these surfaces may al- 
ternatively be extended mechanically, electri- 
30 cally, or by other means. In certain installla- 
tions i might also be desirable to provide an 
automatic inter-connection between the actuat_ 
ing cylinder 27 for the nose vanes and the cyl- 
inder operating the centering device whiieby 
35 the latter would be withdrawn as soon as the 
nose vanes were fully extended in order that 
they may be ruade freely floating immediately 
upon extension. The trim tabs !3 and !4 ai the 
trailing edges of vanes 7 and 2 are preferably 
40 controllable by the pilot by means of suitable 
control mechanisms (net shown). In this man- 
ner it is possible for the floating surfaces to be 
trimmed te any desired angle of attack by means 
of the controllable trim tab or other similar de- 
45 vices on or behind the trailing edges of the sur- 
faces I I and 12. These floatng surfaces accord- 
ingly tend te increase, rather than decrease, the 
longitudinal stbility of the airplane and effet an 
advantage over prier flxed surfaces ai the nose 
5O of the fuselage for the normal cruising flight 
condition of the airplane. In the latter cruis- 
ing or high speed flight conditions the surfaces 
may be retracted or stowed beneath the nose 
portion of the fuselage in which they create rela- 
55 tively low drag. In landing, the surfaces are 
tended and exert the desired upload on the air- 
plane te balance the pitching moment due te 
the extended flap and the resuiting upload tends 
te increase, rather than decrease, the net lift 
6O obtainable, and they further reduce the stall- 
ing speed of the airplane. In this manner the 
airplane is adapted te carry greater loads safely 
since the maximum benefit is derived from the 
increased lift coefficient ai landing spieds. 
65 Other ferres and modifications of the present 
invention, both with respect te ifs general ar- 
rangement and the details of the respective ele- 
ments, are intended te corne within the scope 
and spirit of the present invention as more pai- 
7O ticularly set forth in the appended claims. 
I claim: 
1. In an airplane having a body, a main sus- 
taining surface attached o said body, an em- 
pennage group associated with the tail portion 
75 of said body, extendable lift increasing means 
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ass6ciatéd with said sustaining surface tending 
upon extension to shift the center of pressure 
of said surface rearwardly, auxfliary lift means 
floatingly mounted upon the.nose portion of said 
body arranged fo compensate for said rearward 
shiît in the center of pressure, and means oper- 
able to retract said auxfliary lift means during 
flight to a faired position beneath the body of 
said airplane. 
2. A dire balance arrangement for an airplane 
having a body, main sustaining surfaces flxed fo 
said body, high lift flaps associated with the 
trailing edges of said sustaining surfaces and 
a rail group associated with the rear portion of 
said body; comprising a pair of auxiliary sur- 
faces pivotally mounted upon a transverse axis 
and normally freely floatable with respect to the 
aircraft body arranged to develop additional lift 
to balance that created by the said high lift 
 trailing edge flaps, and means for retracting said 
auxiliary surfaces into faired positions beneath 
the body of the airplane. 
3. The combination with an airplane having a 
fuselage, main sustaining surfaces attached to 
said fuselage, high lift flapi extendably asso- 
ciated with the traiting edges of said sustaining 
surfaces and an empennage disposed at the rail 
portion of said fuselage; of a pair of freely float- 
able auxiliary lift vanes pivotally mounted upon 
a transverse axis in the nose portion of said fu- 
selage arranged to balance diving moments cre- 
ated by the extension of said high lift flaps, and 
means for retracting said auxiliary lift vanes into 
detracted positions beneath the nose portion of 
said fuselage. 
4. In aircraft construction, the arrangement 
for balancing diving moments created by rear- 
wardly extending wing flaps comprising: an 
auxiliary lift means pivotally supported upon a 
transverse axis at the nose portion of the air- 
plane; said pivotal support arranged to provide 
a free floating condition of said auxfliary air- 
foil; trim tab means pivotally associated with 
the trafling edge of said auxiliary airfofl; con- 
fro1 means associated with said trim tab means 
arranged for movement of said auxiliary airfoil 
into controlled positions fo provide positive bal- 
ancing lift; and means fo retract said auxiliary 
airfoil from opposed laterally extending opera- 
rive positions fo adjacent longitudinally dispesed 
inoperative positions in which they are faired 
against the nose portion of the airplane. 
5. Balancing means for an airplane having a 
body, a main sustaining surface attached fo said 
body and extendable flaps operatively associated 
with said sustaining surfaces tending upon exten- 
sion to impart rearward travel te the center of 
pressure of said sustaining surface; said balanc- 
ing means comprising a pair of normally floating 
auxiliary surfaces rotatably mounted on a trans- 
verse axis upon the nose portion of said body 
ranged to provide lift and fo balance the diving 
moment created by the said fiap operation and 
said rearward pressure travel, mechanism adapt- 
ed for the extension and retraction of said aux- 
iliary nose surfaces, and actuating means opera- 
tively connected fo said flap means and to said 
mechanism for the simultaneous extension during 
flight of said flap means and said auxfliary nose 
surfaces. 
6. In an airplane having a body, a main sus- 
taining surface attached fo said body in a span« 
wise direction, an empennage group associated 
with the tali portion of said body, and lift in- 
creasing means associated with said sustaining 

8 
urface tending upon extension to initiate rear- 
Ward movement of the center of pressure; bal- 
ance means comprising a pair of surfaces piv- 
otally mounted upon a spanwise axis at the nose 
5 portion of .the body arranged fo counteract the 
diving moment created by said rearward move- 
ment of the center of pressure; and mechardsm 
arranged for the retraction during fiight of said 
auxfliary surfaces from their spanwise extended 
10 position into adjacent longitudinally disposed 
positions in which they become faired beneath 
the lower surface of the body. 
7. A dive balance arrangement for aircraft 
comprising; a transverse structural member hav- 
15 ing ifs central portion rotatably mounted upon 
the nose of an aircraft; airfofls mounted upon 
the transversely extending outer portions of said 
structural member; said airfofls arranged fo free- 
ly float about the transverse axis of said rotat- 
20 ably mounted structural member; tab means op- 
eratively associated with said ahifofls for con- 
trollabty adjusting said airfoils into lift produc- 
ing attitudes; and means operatively engaging 
said central portion of said structural member 
25 adaptedto rotate said member and the attached 
airfoils into their neutral position and to flxedly 
retain the saine with respect fo the nose portion 
of the aircraft. 
8. In aircraft, the arrangement for balancing 
Z0 diving moments comprising; a transverse spar 
assembly having its central portion rotatively 
mounted upon the nose portion of an aircraft; 
airfoils mounted u.pon the transversely extending 
outer portions of said spar assembly; pivotal 
,% jointi dispoled within said spar assembly 
tween said airfoils and said central portion; said 
airfofls arranged to freely float in the airstream 
surrounding said aircraft about the transvel'se 
axis of said rotatively mounted spar assembly; 
40 controllable trim tabs associated with said air- 
lotis for varying the lift of said airfoils to balance 
said diving moment; actuating mechanism asso« 
ciated with said outer airfoil portions of said 
spar assembly; and means operatively attached 
45 to said actuating mechanism arranged to fold 
and retract said airfoil portions during flight 
about said pivotal joints into a retracted position 
with respect to the nose portion of the aircraft. 
9. Balancing means for aircraft having a fuse- 
0 lage, a main sustaining surface and extendable 
flaps operatively mounted upon said sustalning 
surface tending to impart longitudinal travel fo 
the center of pressure of said sustaining surface 
with rèspect to the center of gravity of the air- 
 craft; said balancîng means comprising normally 
floating controllable auxiliary lift means remote- 
ly mounted upon the aircraft with respect to said 
sustaining surface arranged to provide lift and 
fo controllabiy balance the disturbing moment 
60 created about the center of gravity of the aircraft 
by the said sustaining surface flap operation, and 
control mechanism for the extension and retrac- 
tion of said auxiliary lift means into a faired po- 
sition witlï respect"to the fuselage. 
65 10. In an aircraît having a fuselage, a mah] 
sfistaining surface and exendable lift increasing 
means associated with said main sustaining sur- 
face tending upon the extension of said lift in- 
70 creasing, means to shift the center of pressure of 
said sustaining urface in  the direction of the 
lontudinal axis of the aircraft, normally float- 
ing auxi]iary lift means operatively mounted up- 
on the aircraft controllably arranged for the 
75 compensation of- Said longitudinal shfft in the 
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center of pressure, means for locking said auxil- 
iary lift means in ifs neutral position and actu- 
ating means operable fo retract said auxiliary 
lift means during flight from its neutral position 
to a faired position with respect fo the fuselage. 5 
11. A longitudina! balance arrangement for an 
air,raff having a main sustaining surface i, nd 
high lift flaps operatively associated with said 
sustaining surface; comprising auxiliary lift 
means olerative]y mounted upon a transverse 10 
axis and normally freely floatable with respect 
o the air,raff, said aUxiliary lift means ar- 
zanged fo develop additional lift to balance that 
created by the ss, id high lift flaps, said auxiliary 
lift means also mounted upon a normally locked 15 
vertical pivot axis, and power means under the 
control of the pilot operatively connected to said 
high lift flaps and fo said auxiliary lift means 
for simultaneously extending and retracting said 
high lift flaps and said auxfliary lift means about 20 
said vertical pivot axis into their extended and 
retracted positions. 
12. In an air,fart having a main sustaining 
surface and extendable lift increasing means 
associated with said main sustaining surface 25 
tending upon extension fo shift the ,enter of 
pressure of said sustaining surface, auxiliary lift 
means pivotally mounted upon the aircraft upon 
a horizontal transverse axis arranged to compen- 
sate for said ,enter of pressure shift, said auxil- 30 
iary lift means also mounted upon a normally 
locked vertical pivot axis, control means opera- 
tively associated with said auxiliary lift means 
for changing ifs angle of attack about said hori- 
zontal transverse axis and actuating means oper- 35 
able to retract said auxiliary lift means by rota- 
tion about its vertical axis into a faired position 
with respect to the air, fart. 
13. BalancLug means for an airplane having a 
body, a main sustaining surface attached to said 40 
body and extendible flaps operatively associated 
with said sustaining surface tending upon exten- 
sion to impart rearward travel fo the ,enter of 
pressure of said sustaining surface, said balanc- 
ing means comprising a pair of auxiliary surfaces 
rotatably mounted upon the nose portion of said 45 
body arranged to provide lift and to balance the 
diving moment created by the sald flap operation 
and said rearward pressure travel, mechanism 
for the extension and retraction of said auxiliary 
nose surfaces, actuating means operatively con- 50 
nected to said flap means and to said mechanism 
for the simultaneous extension during flight of 
said flap means and said auxiliary nose surfaces, 
and controllable trim tab means pivotally asso- 
ciated with the trailing edges of said auxiliary 55 
surfaces arranged for movement of said auxiliary 
surfaces into controlled positions to provide posi- 
tive balancing lift. 
i4. Balancing means for air, fart havlng a 
fuselage, a main sustaining surface and extendi- 60 
ble flaps operatively mounted upon said sustain- 
ing surface tending to impart longitudinal travel 
to the ,enter of pressure of said sustaining sur- 
face with respect to the ,enter of gravity of the 
air,raff/ said balancing means comprising nor- 65 
mally floating controllable auxiliary lift means 
remotely mounted upon the air,fart with respect 
to said sustaining surface arranged to provide lift 
and to controllably balance the disturbing 
moments created about the ,enter of gravity of 70 
the air, raff by the said sustaining surface flap 
operation, actuating mechanism for the exten- 
sion and retraction of said auxiliary lift means 
into a faired position with respect to the fuselage, 75 

and controllable trim tab means pivotally asso- 
ciated with the trailing edges of said auxiliary 
lift means arranged for movement of said auxil- 
iary lift means into controlled positions to pro- 
vide balancing lift. 
i5. In an air,fart having a îuselage, a main 
sustaining surface, an extensible lift increasing 
means associated with said main sustaining sur- 
face tending upon the extension of said lift 
increasing means to shift the ,enter of pressure 
of said sustaining surface in the direction ofthe 
longitudinal axis of the air,fart, normally float- 
ing auxiliary lift means oleratively mounted 
upon the air,raff controllably arranged for the 
compensation of said longitudinal shift in the 
,enter of pressure, means for locking said aux- 
iliary lift means in its neutral position, actuating 
means operable fo retract said auxiliary lift 
means during lïight from said neutral position to 
a faired position with respect to the fuselage, 
and controllable trim tab means pivotally associ- 
ated with the trailing edge of said auxiliary lift 
means arranged for movement of said auxiliary 
lift means into controlled positions fo provide 
positive compensating lift. 
lô. A balance arrangement for aircraft com- 
prising: a longitudinally extending fuselage; a 
transversely extending structural member hav- 
ing a central portion rotatably mounted upon 
aid fuselage for rotation about a transverse 
axis; said structural member having an end por- 
tion pivotally mounted upon said central portion 
for rotation with said central Portion about said 
transverse axis in an aligned position of said 
portions and for separate rotation with respect 
fo said central portion about an axis normal to 
said transverse axis; an airfoil mounted uion 
said end portion of said transversely extending 
structural member; control means operatively 
associated with said airfoil for adjusting, said 
airfoil about said transversely extending axis 
into lift producing attitudes in which said cen- 
tral and end portions of said structural member 
are transversely aligned; said airfoil arranged to 
pivot about the transverse axis of said aligned 
central and end portions of said structural mem- 
ber; and actuating means operatively engaging 
said end portion of said structural member 
arranged to retract said end portion and said 
airfoil about the normally disposed axis of said 
pivotal mounting into a faired position with 
respect to said fuseIage. 
DONALD W. DOUGLAS. 
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